0054374

Date: 6 October 2000

To: Bechtel Hanford, Inc. (technical representative).

From: TechLaw, Inc.

Project: 100-H Areas - Full Protocol - Waste Site 100-H-17

Subject: Radiochemistry - Data Package No. H0924-TR (SDG No. H0924)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
H0924-TR which was prepared by ThermoRetec (TR). A list of samples validated

along with the analyses reported and the requested analytes is provided in the
following table.

BOYR43 7/20/C0 Soil Cc See note 1
BOYR44 7/20/00 Soil c See note 1
BOYR45 7/20/00 Soil > See note 1
BOYR46 7/20/00 Soil Cc See note 1
~ BOYR47 7/20/00 Soil c See note 1 "
BOYR48 7/20/00 Soil Cc See note 1
BOYRA49 7/20/00 Soil c See note 1 "
BOYRSO 7/20/00 Soil o | See note 1
BOYRS1 7/20/00 Soil c See note 1
BOYR53 7/20/00 Soil c See note 1

1 - Gamma spectroscopy; alpha spectroscopy {isotopic plutoniumj); total strontnum

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated

below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation

Data Validation Supporting Documentation [R @EHWE
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DATA QUALITY OBJECTIVES
* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

* Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and fiagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All other blank results were acceptable.
Equipment Blank

One equipment blank (BOYR53) was submitted for analysis. Uranium-233,
uranium-238{aspec), potassium-40, radium-2286, radium-228, thorium-228 and
thorium-232 were detected in the equipment blank. Under the BHI statement of
work, no qualification is required.

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
+ 3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample resuits outside the above ranges result in
associated sampie results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.
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Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Pracision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

All duplicate results were acceptable.
Field Dupli

One set of field duplicates (BOYR46/BOYRG51) were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared
against the 100 Area Remedial Action Sampling and Analysis Plan target
detection limits (TDLs) or the contract specified MDA if no TDL was specified,
to ensure that laboratory detection levels meet the required criteria. The
following analytes were reported above their TDL: Uranium-238(gea) in all
samples; uranium-235(aspec) in all samples; americium-241(gea) in all samples
except BOYR45 and BOYR53; europium-155 in all samples except BOYR53;
uranium-235(gea) in sampies BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-154 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYRbB1; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240
in samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required. All other reported

C000C3



laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

* Completeness

Data Package No. HO924 (SDG No. H0924) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a radiochemical yield of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged “J”. Data flagged “J” is
an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

The following analytes were reported above their TDL: Uranium-238(gea) in all
samples; uranium-236(aspec} in all samples; americium-241(gea) in ail samples
except BOYR45 and BOYR53; europium-155 in all samples except BOYR53;
uranium-236(gea) in samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-154 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYR51; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Flan,
U.S. Department of Energy, May 1998,
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decisiocn making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the

“sample. Due to a QC deficiency identified during the data validation, the

associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.

000006



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: H0924 REVIEWER: | DATE: 10/6/00 PAGE_1_OF_1_ ”
TLI

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASCN

Uranium-233{aspec) J BOYR46 Radiochemical

Uranium-238{aspec)

yield

LOCOCs



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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0T00N00

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page__1 of 1
Praject: BECHTEL-HANFORD
Laborstory: TR )
Case |spa: Hos24
[ Sampla Number [ BOYR43 BOYR44 |BOYR4E |BOYR48 |BOYR47 |BOYR48 | BOYR43 BOYREO | BOYRG1 BOYRS53
Location 100-H-17  100-H-17  100-H-17 _ 100-H-17 _ 100-H-17  100-H-17 00-H-1723wew2 | 100-H-17  100-H-17 100-H-17
Ramarks Duplicate E. Blank
Sampla Date 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00 7/20/00
| Radiochemistry CROL [Result 10 !Resuit |0 [Resuit [0 [Rest |0 |Resut  la [Resit [0 [Resuit Q |Result Q [Resuit O |Result
Strontium (total} 1| o0.027{u 0.0768Ju | -0.085[U 0.028lu 0.009[u 1.07 0.217 o.112] 0.054]U -0.045
Uranium-233 0.1] o.858 0,626 0.816 0.571[4 0.481 0.398 0,242 0.489 o.570fu 0.3114
Uranhem-235 0.1] o0.038]u 0.05a|u 0.039{U olu 0.098]u olu 0.020jU 0.023fu 0.115]u 0.018
|ranium-238 0.1} ©0.626 0.842 0.470 0.710]4 0.477 0.541 0.403 0,563 0.570[u 0.280
IPhstonium-238 01| -0.051ju 0.003|u oju | -0.024]u | -0.003]u 0.043|U 0.021|u o.019|u .| o.042|u 0
Plutonkum-239/40 01| -0o.oacfu | -0.008lu -0.014|u | o.008]u 0.010]u ofu 0.017]u 0.013|u 0.021|u -0.017
Potassium-40 14.9 12.1] 12,2 14.3 11.7 14.2 15.0 14.3 15.4 4.84
Cobalt 80 0,08 ulu uju ulu ulu ulu uju ulu uju uju U
Casium 137 0.08] 0.032|u 0.104 ufu 0.072 uju 0.526 0.100 0.054 ulu |u
Radiom-226 0.578 0.521 0.514 0,511 0.487 0,552 0.553 0.597 0.508 0.170
Radium-228 0.771 0.644 0.823 0.863 0.673 0.741 0.730 0.873 0,839 0.178
Ewropham 152 0.1 ulu viu ulu vju uju ulu ulu ufu uju u
Europium 154 0.1 uju uju uju uju ulu ulu uju uju ulu u
Europium 155 0.05 uju uju uju vlu uju ulu ulu ulu vlu U
Thorum-228 " 0.865 0.650 0.712 0.677 0.685 0.757 0.677 0.728 o.681] 0.174
Thoriwn-232 0.771 0.644 0.823 0.863 0.873 0.741 0.730] . 0.873 0.83% 0.178
Uranium 238 (GEA] 0.1 ulu uju uju uju vju ulu uju uju ulu u
Uranium-228 (GEA) 0.1 uju uju uju ulu uju “ulu uju ulu uju u
Americiom-241 (GEA} 0.1 ulu nm uju ulu ulu ulu ulu uju vju ju




ROO7125-01

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0924

DATA SEEET

BOYR43

SDG 7445

Contact Meligga C. Mannion

Lab sample id RQ07125-01
Dept sample id 7445-001
Received 07/25/00
¥ solids _98.9

Client/Case no Hanford
Contract IRC-SBB-207925

Client sample id BOYR43

SDG HO0924

Location/Matrix 100-H-17
Collected 07/20/00 08;35
Custody/SAF No B99-042-043 = PB99-042

SOLID

RESULT 20 ERR MDA RDY, QUALI-

ANALYTE CAS NO pei/g  (COUNT) pei/g pCi/g FIERS TEST
Total Strontium SR-RAD 0.027 0.12 0.17 1.0 u SR
Uranium 2323 U-233/234 0.658 0.20 0.12 1.0 J 8]
Uranium 235 15117-96-1 0.039 0.039 0.15 1.0 g U
Uranium 238 U-238 0.626 0.20 0.12 1.0 J U
Plutonium 238 13981-16-3 -0, 051 0.10 0.20 1.0 u PU
Plutonium 239/240 PU-239/240 -0.040 0.061 0.15 1.0 u U
Potassium 40 13966-00-2 4.9 0.7€ 0.18 GAM
Cobalt 60 10198-40-0 4] 0.033 0.050 U GAM
Cesium 137 10045-97-3 0.032 ©.027 0.035 0.10 v GAM
Radium 226 13982-63-3 . 0.579 0.077 0.071 0.10 GAM
Radium 228 15262-20-1 0.771 0.186 0.15 0.20 GAM
Burocpium 152 14683-23-9 u 0.079 0.10 3] GAM
Buropium 154 15585-10-1 u 0.10 0.10 U GAM
Eurcpium 155 14391-16-3 4] 0.11 0.10 U GAM
Thorium 228 14274-82-9 0.655 0.043 0.042 GAM
Thorium 232 TH-232 0.771 0.16 0.15 GAM
Uranium 23S 15117-96-1 u 0.14 v GAM
Uranium 238 U-238 U 4.3 u GAM
Americium 241 14596-10-2 U 0.26 U GAM

100 H AREA - FULL PROTOCOL

DATA SHEETS
Page 1
SUMMARY DATA SRCTION
Page 15

1e1¢105 % 8

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVYD-DS
Version 3,08
Report date 09/05/00




TMA/RICHMOND

SANMPLE DELIVERY GROUP EO0924

RO07125-02 BOYR44

DATA BSHEET

SDG 7445
Contact Meldgma C. Maonion

Lab samplie id RO07125-02
Dept sample id 7445-002
Received 07/25/00Q
% solids _99.8

Client/Case no Hanford
Contract IRC-SEB-207925

Client sample id BOYR44
Location/Matrix 100-E-17
Collected 97/20/00 08:40
Custody/SAF No B99-042-043 B99-042

SDG Ho224

SOLID

RESULYT 3¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pci/g pci/g FIERS TEST
Total Strentium SR-RAD 0.076 0.082 6.13 1.0 u SR
Uranium 233 U-233/234 0.626 0.20 0.12 1.0 J 1}
Uranium 235 15117-96-1 0.058 0.078 0.15 1.0 U u
Uranium 238 U-238 0.642 0.20 0.12 1.0 J L
Plutonium 238 13981-16-3 0.003 0.023 0.047 1.0 U PO
Plutonium 229/240 PU-239/240 -0.006 0.017 0.044 1.0 u PO
Potassium 40 13966-00-2 12.1 0.92 0.55 GAM
Cobalt 60 101.98-40-0 O 0.047 0.050 U GAM
Ceaium 137 10045-97-3 0.104 c.030 0.035 0.10 GAM
Radium 226 13982-63-3 0.521 0.076 0.074 0.10 GAM
Radium 228 15262-20-1 0.644 0.19 0.20 0.20 GAM
Buropium 152 14683-23-9 U 0.10 0.10 o] GAM
Buropium 154 15585-10-1 U 0.15 0.10 U GAM
Europium 155 14391-16-3 U P 0.10 U GAM
Thorium 228 14274-82-9 0.650 0.051 6.051 GAM
Thorium 232 TH-232 0.644 0.19 0.20 GAM
Uranium 23% 15117-96-1 u 0.17 L&) GAM
Uranium 238 U-238 u 5.4 U GAM
Americium 241 14596-10-2 u 0.16 u GAM

10C H AREA - FULL PROTOCOL

il

/(D

Lab id TMANC
Protocol Hanford

DATA SHEETS Version Ver 1.0
Page 2 Porm DVD-DS
SUMMARY DATA SECTION Varsion 3,06
Page 16

§181010 ) V- Report date 09/05/00




RO0O7135-023

TMA/RICHMOND

EAMPLE DELIVERY GROUP HO924

DATA SHEET

BOYR4S

SDG 7445
Contact Melissa C. Mannion

Lab sample id R007125-03

Client/Case no Hanford

Client sample id BOYR4S

SDG HO224 .

Contract IRC-SBB-207925

Dept sample id 7445-003 Location/Matrix 2100-H-17 BOLID
'~ Received 7/25/00 Collected 07/20/00 08:55
Y solids _29.9 = Custody/SAF No B99-042-043 = B99-042
RESULT 30 ERR MDA RDL QUALI-

AMALYTE CAS WO pCi/g  (COUNT) pCi/g pCl/g FIERS TEST
Total Strentium SR-RAD -0.065 0.12 0.21 1.0 o SR
Uranium 233 U-233/234 0.616 0.20 0.12 1.0 J U
Uranium 235 15117-96-1 0.039 0.039 0.15 1.0 v U
Uranium 238 U-238 0.470 0.17 0.12 1.0 J U
Plutonium 238 13981-16-3 0 0.028 0.061 1.0 U PU
Plutonium 235/240 PU-239/240 -0.014 0.021 0.056 1.0 144 PU
Potassium 40 13966-00-2 12.2 0.92 0.61 GAM
Cobalt 60 10198-40-0 U 0.058 0.050 © GAM
Cesium 137 10045-97-3 4] 0.043 0.10 U GAM
Radium 226 13982~63-3 0.514 0.090 0.087 0.10 GAM
Radium 228 15262-20-1 0.823 0.23 0.20 0.20 GAM
Buropium 152 14683-23-9 ¢] 0.098 0.10 U GAM
Buropium 154 15585-10-1 U 0,18 0.10 u GAM
Buropium 155 14391-16-3 1] 0.083 0.10 U GAM
Thorium 228 14274-82-9 0.712 0.070 0.069 GAM
Thorium 232 TH-232 0.823 0.23 0.20 GAM
Uranium 235 15117-96-1 1} 0.13 13 GAM
Uranium 238 U-2238 U 5.8 U GAM
Americium 241 14596-10-2 U 0.053 u GAM

100 H AREA - FULL PROTOCOL

DATA SHEXTS
Page 3

SUMMARY DATA SECTION

Page 17

cCG013

el

Lab id IMANC
Protocol Hanford
Version yer 1.0
Form DVD-DS
Version 3,06
Report date 09/05/00




TEA/RICHNKOND

BAMPLE DELIVERY GROUP HO0914
RO07125-04 BOYR46

DATA SHEET

SDG 7445 Client/Case no Hanford : SDG _HD924
Contact Melissa C. Mannion Contract JRC-SBB-2079258
Lab sample id R007125-04 Client sample id BOYR46
Dept sample id 7445-004 Location/Matrix 100-H-17 S8OLID
Received 07/25/00 Collected 07/20/00 09;23
¥ solids _99.8 Custody/SAF No B99-042-044  B99-042
RRSULT 20 ERR MDA RDL QUALI-

ANALYTRE CAS NO pCi/g  (COUNT) pci/g pCi/g FIERS TEST
Total Strontium SR-RAD 0.028 0.13 0.17 1.0 1] SR
Uranium 233 U-233/234 0.573  0.17 0.11 1.0 &F v
Uranium 235 15117-96-1 0 0.034 0.13 1.0 U U
Uranium 238 U-238 0.710  0.20 0.11 1.0 7T v
Plutonium 2238 13981-16-3 -0.024 0.041 0.085 1.0 U PU
Plutonium 239/240 PU-239/240 0.008 0.024 0.050 1.0 U PU
Potaasium 40 13966-00-2 14.3 0.80 0.37 GAM
Cobalt 60 10198-40-0 u 0.043 0.050 U GAM
Cesium 137 10045-97-3 0.072 0.039 0.042 0.10 GAM
Radium 226 13982-63-3 0.511 0.064 0.059 0.10 GAM
Radium 228 15262-20-1 0.863 0.15 0.14 0.20 GAM
Buropium 152 14683-23-9 u 0.087 o.10 u GAM
Burcpium 154 15585-10-1 U 0,13 - 0.10 U GAM
Europium 155 14391-16-3 u 0.13 0.10 1+ GAM
Thorium 228 14274-82-9 0.677 0.045 0.044 GAM
Thorium 232 TH-232 0.863 0.15 0.14 GAM
Uranium 235 15117-96-1 U 0.15 U GAM
Uranium 238 U-238 u 4.8 11} GAM
Americium 241 14596-10-2 U 0.28 U GAM

100 H AREA - FULL PROTOCOL

W
/0/2/06

Lab id TMANC
Protocol Hanford
Version Yer 1.0
Page 4 Form DYp-D8
SUMMARY DATA SECTION Version 3,06 .

DATA SHEETS

Page 18 - 0000 14 a | Report date 09/05/00



RO07125-05

TMA/RICHMOND

EAMPLE DELIVERY GROUFP H0924

DATA SHEET

BOYRA7

SDG 2440

Contact Melissa C. Mannion =

Lab sample id RQ07125-05
Dept sample 1d 7445-005
Received 07/25/00

¥ solids _98.4

Client/Cass no Hanford
Contract IRC-SBE-207925

Client sample id BOYR42
Location/Matrix 100-H-17
Collected Q7/20/00 30;00
Custody/SAF No B99-042-044.  B99-042

S0G H0024

SQLID

RESULT 2¢ ERR MDA RDIL QUALI-
ANALYTE CAS NO pCi/g  (COURT) pCi/g pCi/g FIERS TEST
Total Strontium SR-RAD 0.009 0.11 0.16 1.0 u SR
Uranium 233 U-233/234 0.461 0.19 0.12 1.0 J U
Uranium 235 15117-96-1 0.096 0.077 0.15 1.0 1 u
Uranium 238 U-238 0.477 0.19 0.12 1.0 J u
Plutonium 238 13981-16-3 -0.003 0.028 0.056 1.0 U PU
Plutonium 239/240 PU-239/240 0.010 0.021 0.033 1.0 uU PU
Potassium 40 13966-00-2 11.7 1.0 0.65 GAM
Cobalt 60 10198-40-0 u 0.057 0.050 U GAM
Cesium 137 10045-97-3 u 0.072 0.10 U GAM
Radium 226 13982-63-3 0.487 0.094 0.094 0.10 GAM
Radium 228 15262-20-1 0.673 0.21 —0.24 0.20 GAM
Buropium 152 14683-23-9 U 0.12 0.10 v GAM
Buropium 154 15585-10-1 U —0.17 0.10 u GAM
Buropium 158 14391-16-3 U 0.12 0.10 U GAM
Thorium 228 14274-82-9 0.685 D.059 0.060 GAM
Thorium 232 TH-232 0.673 0.21 0.24 GAM
Uranium 235 15117-96-1 U 0.19 U GAM
Uranium 238 U-238 1o} 5.9 U GAM
Americium 241 14596-10-2 U 0.18 U GAM

100 B AREA - FULL PROTOCOL

DATA SHERTS
Page S

SUMMARY DATA SECTION

Page 19

000013

Lab id TMANC
Protocol Hanford =
Version Yar 1.0
Form DVR-DS
Version 3,06
Report date 09/05/00




TMA/RICHMNOND

SAMPLE DELIVERY GROUP HOS24

ROO7125-06 BOYR4S

DATA SBEEET

SD3 7445
Contact Meligsa C, Mannion

Client/Case no Hanford
Contract TRG-SBB-29792% .

SRG _HO924

Lab sample id R007325-06
Dept sample id 7445-00€
Received 07/25/00

Client sample id BOYR48
Location/Matrix 190-H-17

Collected 07/20/Q0 09:45

SOLID

% solids 99,3 _

Custody/SAF Wo B99-042-044 _ B99-0423

RESOLT 29 ERR MDA RDL QUALI-

ANALYTE CAS8 NO pCl/g  (COURT) pCi/g pCi/g PIERS TEST
Total Strontium - SR-RAD 1.07 0.17 0.17 1.0 SR
Uranium 233 U-233/234 0.358 0.16 D.12 1.0 J [0
Uranium 235 15117-96-1 0 . 0.039 0.15 1.0 ) U
Uranium 238 U-238 0.541 0.20 0.12 1.0 J U
Plutonium 238 13981-16-3 0.043 0.034 0.053 1.0 [¢) PU
Plutonium 239/240 PU-239/240 [+ 0.034 0.06% 1.0 v PO
Potassium 40 13966-00-2 14.2 0.83 0.40 GAM
Cobalt 60 10198-40-0¢ o 0.046 0.050 U aaM
Cegium 137 10045-97-3 0.526 0.04%9 0.044 0.10 GAM
Radium 22& 13982-63-3 0.552 0.077 0.073 0.10 GAM
Radium 228 15262-20-1 0,741 6.18 0.19% 0.20 GAM
Europiuld 152 14683-23-9 4 90.15 0.10 U GAM
Buropium 154 15585-10~1 U _0.14 0.10 U GAM
Eurcopium 155 14391-16-3 o 0.14 0.10 14) GAM
Thorium 228 14274-82-9 0.757 0.054 C.054 GAM
Thorium 232 TH-232 0.741 0.18 .19 GAM
Uranium 235 15117-96-1 U 0.18 4] GAM
Uranium 238 U-238 4] 5.2 U GAM
Americium 241 14596-10-2 U 0.32 U GAM

100’ H ARBA - FULL PROTOCOL

ot

)0

Lab id TMANC
Protocol Hanford

DATA SHEETS Versiocn Ver 1.0
. Page & Poxrm DYD-DE
SUMMARY DATA SECTION Version 3. 06
Page 20

00C01E Report date 28/03/00




R007135-07

TMA/RICHMOND
SAMPLE DELIVERY QROUP E0924

DATA BHEET

BOYR4S9

5DG 7445

Contact Melissa C. Mannicn |

Lab sample id ROU7125-07
Dept sample id 7445-007

Received 07/25/00 .
%t solida _98.9

Client/Case no Ranford

SDG HOO24.

Client sample 14 BOYR4S
Location/Matrix 10G-H-17

Collected 07/20/00 09:47

Contract TRC-SBB-207925

SOLID

Custody/SAF No R99-042-045  B99-042

RESULT 20 ERR MDA RDYL QUALX-
AMALYTE CAS NO pcti/g  (COUNT) pci/g pci/g FIERS8 TEST
Total Strontium SR-RAD 0.217 0.096 0.12 1.0 J SR
Uraniuam 233 U-233/234 0.242 0.13 0.12 1.0 J u
Uranium 235 15117-96-1 0.020 0.03% 0.15 1.0 4] u
Uranium 238 U-238 0.403 0.16 0.12 1.0 Jd U
Plutonium 238 13981-16-3 0.021 0.034 0.056 1.0 U PU
Plutonium 239/240 PU-235/240 0.017 0.034 0.056 1.0 ) PU
Potassium 40 13566-00-2 15.0 0.53 0.22 GAM
Cobalt 60 10158-40-0 U 0.024 0.050 12 GAM
Cegium 137 10045-97-3 0.3100 6.018 0.022 0.10 GAM
Radium 22¢ 13882-63-3 0.553 0,048 0.046 0.10 GAM
Radium 228 15262-20-1 0.730 0.10 0.10 0.20 GAM
Buropium 152 14683-23-9 u 0.057 0.10 U GAM
Buropium 1%4 15585-10-1 U 0.079 0.10 u GAM
Buropium 155 14391-16-3 u 0.081 0.10 o] GAM
Thorium 228 14274-82-9 0.677 0.032 0.031 GAM
Thorium 232 TH-232 0.730 0.10 0.10 GAM
Uranium 235 15117-96-1 4] 0.10 u aAM
Uranium 238 U-238 U 3.0 u GAM
Americium 241 14556-10-2 U 0.18 U GAM
100 H ARBA - FULL PROTOCOL
J%
ol 2
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 7 Porm DVD-D§
SUMMARY DATA SECTION Version 3.06
Page 21 000017 Report date 09/05/00 _




TMA/RICHMOND
SANPLE DELIVERY GROUP HO934

R0O07125-08 BOYRS0

DATA SHEET

SDG 7445

: Client/Case no Hanford
Contact Melisga C. Mannion

Contract TRC-BB-207925

EDG HO0924

Lab sample id R007125-08

Client sample id BOYREO

Dept sample id 7445-008 Location/Matrix 1G0-H-17 SOLID
Received 07/25/Q0 Collected 07/20/00 09:30
¥ solids _89.1 Custody/SAF Wo R99-042-045  B99-042

RESULT 320 ERR MDA RDL QUALI-
ANALYTE CAS NO pCl/g  (COUNT) pci/g pCi/g FIERS TEST
Total Strontium SR-RAD 0.112 ©  0.081 0.11 1.0 J SR
Uranium 233 U-233/2134 0.469 0.19 0.14 1.0 J u
Uranium 235 15117-96-1 0.022 0.045 0.17 1.0 U U
Uranium 238 U-238 0.563 0.19 0.14 1.0 J U
Plutonium 238 13981-16-3 0.019 0.032 0.057 1.0 v PU
Plutonium 239/240 PU-239/240 0.013 0.019 0.035 1.0 U PO
Potassium 40 13966-00-2 4.3 0.73 0.36 GAM
Cobalt 60 10198-40-0 U 0.036 0.05¢ U GAM
Cesium 137 10045-97-3 0.054 0.029 0.032 0.10 GAM
Radium 226 13982-63-3 0.597 0.064 0.059 0.10 GAM
Radium 228 - 15262-20-1 0.873 0.14 0.13 0.20 GAM
Eurcpium 152 14683-23-9 v 0.081 0.10 o GAM
Eurcpium 154 15585-10-1. i 0.10 0.10 U 'GAM
Burcpium 155 14391-16-3 U 0.11 0.10 U GAM
Thorium 228 14274-82-9 0.728 0.040 0.03% GAM
Thorium 232 TH-232 0.873 0.14 0.13 GAM
Uranium 235 15117-96-1 v 0.14 u GAM
Uranium 238 U-238 U 4.2 3] GAM
Americium 241 14596-10-2 u 0.26 U GAM

100 H AREA - FULL PROTOCOL

DATA SHEETS
Page B

SUMMARY DATA SECTION

Page 22
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RO07125-09

TMA/RICHMOND

SAMPLE DELIVERY GROUP HOS524

DATA BEHEET

BOYRSL

SDG 7445

Contact Melissa C. Mapnion

Lab sample i1d RQQ7125-03
Dept sample id 7445-009

Client /Case no Hanford

SDG _HO924

Contract IRC-SRR-2070943

Client sample id BOYRS]

Location/Matrix 100-H-17 SOLID
Received 07/25/00 Cellectead 07/20/00 09:23
¥ solids _99.8 Custody/SAF No B9S9-042-045  B95-043
RESULT 10 ERR MDA RDL QUALI-
ANALYTE CAS NO pti/g {COUNT) pti/g pCi/g FIERS TEST
Total Strontium SR-RAD 0.054 0.42 0.74 1.0 U SR
Uranium 233 U-233/3234 0.570 0.57 0.91 i.o 1] U
Uranium 235 15117-96-1 0.11%8 0.46 0.88 1.0 s} U
Uranium 238 U-238 0.570 0.57 0.73 1.0 u u
Plutonium 238 13981-16-3 0.042 0.17 0.32 1.0 u PU
Plutonium 239/240 FU-239/240 0.021 0.12 0.26 1.0 o PU
Potassium 40 13966-00-2 15.4 0.88 0.31 GAM
Cobalt 60 10198-40-0 |+ 0.045% 0.050 U GAM
Cesium 137 10045-97-3 U 0.055 0.10 [8) GAM
Radium 226 13982-63-23 0,508 0.074 0.068 0.10 GAM
Radium 228 15262-20-1 0.839 0.18 0.17 0.20 GAM
Burcpium 152 14683-23-9 ¢ 0.098 0.10 U GAM
Eurcpium 154 15585-10-1 v Q.16 0.10 U GQGAM
Buropium 155 14391-16-3 4] 0.14 0.10 1 GAM
Thorium 228 14274-8B2-9 0.681 0.051 0.050 GAM
Thorium 232 TH-232 0.839% 0.18 0.17 GAM
Uranium 235 15117-96-1 u 0.17 u GAM
Uranium 238 U-238 u 5.0 U GAM
Americium 2431 14596-10-2 U 0.31 v GAM
100 H ARBA - FULL PROTOCOL
Vi
[ V4 ( 2[
Lab id IMANC
‘ Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 9 Form DVD-DS
SUMMARY DATA SECTION Version 3,06
Page 213 UUUOiB

Report date 09/0S/Q0




TEA/RICEMOND
SANPLE DELIVERY GROUP HO924

ROC7135-10

DATA SHEET

BOYR53

SDG 7448
Contact Melissa C. Mannion

Lab sample id R0O07125-10
Dept sample id 7445-010

Client /Case nc Hanford

SDG 50024

Contract IRC-SRB-207223

Client sample id ROYRS3
Location/Matrix 100Q-H-17

SQLID
Received 07/25/00 Collected 07/20/00 08:27
% polide 00,0 Custody/SAF No B99-042-045  B59-042
RESULT 30 ERR MDA RDL QUALX -

ANALYTE CAS NO pCi/g (COUNT) pcCi/g pCi/g FIERS TEST
Total Strontium SR-RAD -0.045 0.10 G.18 1.0 11} SR
Uranium 233 U-233/234 0.311 0.16 0.12 1.0 J U
Uranium 235 15117-96-1 0.019 0.038 0.14 1.0 U U
Uranium 238 U-238 0.280 0.13 0.12 1.0 J U
Plutonium 238 13981-16-3 o 0.035 0.071 1.0 U PU
Plutonium 239/240 PU-239/240 -0.017 0.023 0.071 1.0 U PU
Potassium 40 13966-00-2 4.84 0.26 0.13 GAM
Cobalt 60 10198-40-0 U 0.014 0.050 U GAM
Cesium 137 10045-97-3 1 B 0.011 0.10 U GAM
Radium 226 13982-63-3 0.170 0.025 0.023 0.10 GAM
Radium 228 15262-20-1 0.178 0.049 0.053 0.20 J GAM
Ruropium 152 : 14683-23-9 v 0.030 0.0 11} GAM
Buropium 154 15585-10-1 U 0.043 0.10 U GAM
Buropium 155 14391-16-3 v 0.042 0.10 U GAM
Thorium 228 14274-82-9 0.174 0.016 0.017 GAM
Thorium 232 TH-232 0.178 0.049 0.053 GAM
Uranium 235 15117-96-1 u 0.053 U GAM
Uranium 238 v-238 U 1.6 U GAM
Americium 241 14596-10-2 o) 0.095 U GAM

100 H AREAR - FULL PROTOCOL

DATA SHEETS
Page 10
SUMMARY DATA SECTION
Page 24

cO00<0

Lab id IMANC
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,06
Report date 09/05/00




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Retec Bechtel Hanford Inc.
W.O. No. R0-07-126-7445 SDG HO%24

Case Narrative Page 1 of 1

1.0 GENERAL

Bechtel Hanford inc. (BHI) Sampie Delivery Group H0824 was composed of ten soiid
(soil) samples designated under SAF No. B98-042 with a Project Designation of: 100 H
Area - Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Thermo Retec Sample Receipt Checklist. The resuits
were transmitted to BHi via e-Fax on August 14, 30, and September 5, 2000.

20 ANALYSIS NOTES

.21 Total Strontium Analyses 4

No problems were encountered during the course of the analyses.
2.2  Isotopic Uranjum Anslyses .

Isatopic Uranlum was requested by BHI on August 17, 2000.

No problems were encountered during the courss of the analyses.
2.3  Isotopic Plutonium Analyses

Isotopic Plutonium was requested by BHI on August 17, 2000.

No problems were encountered during the course of the analyses.
24 Gamma Spectroscopy Analyses

No problems wers encountered during the course of the analyses.
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Appendix &

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

ey
VALIDATION
LEVEL:
PROJECT: [JO {3 joo-A~\7 | DATA PACKAGE: HoO92Y
VALIDATOR: TL | B: TR DATE: ¢/ 5/
CASE: soa:  Hog2Y

ANALYSES PERFORMED
a

S st Rl | =S ==
O Total Uraniom O Radium-22 Q Tritum a

SAMPLES/MATRIX RBOYRUR  @RoYR MY BoyRUS  HBaprRNG

Bo¥ry4T  @IYRYT  Ro¥YRUL Ro YRS
Bofrs | Hoyess
Soud
1. Completeness . . .. .. © 4 e s e s e s e s e e e .ﬁ7§FN¢A
Technical verification forms present? . . « . + + « + - . . . Yes HNo N/A
Comments:
2. Initial Calibration . .. .. ...

Instruments/detectors calibrated within
one year of sample analysis?

Initial calibration acceptable? . . . .
Standards NIST traceable? . . . . « . .
Standards Expired?

Comments:

L] - - - * * L - - -

Yes
Yes
Yes
Yes

M

He ey




WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . v v v ¢ s « v 2 ¢« o o o o« .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . .
Calibration check standards NIST traceable?
Calibration check standards expired? . . .

Comments:

-+

- L] - L] L] - -

'4- B]anks - - L] L L4 - - - - - L) L] L] - -* L]

Method blank analyzed? . . . . .« .« ¢ « &
Method blank results acceptable? .. ...
Analytes detected in method blank? . . . .
Field blank(s) analyzed? . . .. .. ...
Field blank results acceptabie? . . . . . .
Analytes detected in field blank{(s)? . ..
Transcription/Calculation Errors? . . . . .

Comments:

. /A

Yes No N/A
Yes No N/A
Yes No N/A
Yes .No N/A
- L] - - D N/A
No N/A

€3 No N/A

es @ WA

Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A

5-Mat'“‘xspikes.-ao.oonoo--c

Matrix spike analyzed? . .. ... .. ..
Spike recoveries acceptable? .. .. ...
Spike source traceable? . . . . . + ¢ ¢ .
Spike source expired? « « « ¢ « ¢ ¢ o 4 ¢ o
Transcription/Calculation Errors? . . . . .

Comments:

llllllll

Yes
Yes
Yes
Yes
Yes

: )g(m

No N/A
No = N/A
No N/A
No N/A
No N/A

W
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WHC-SD-EN-SPP-001, Rev. 1

6. Llaboratory Control Samples

LCS analyzed? . « v &« ¢ « o o &

LCS recoveries acceptable? . .~

LCS traceable? . . . « ¢« « « &

Transcription/Calculation Errors?

Comments:

L] - L] - L] L]

<« Q¥es
« + « Yes
. o o Yes

. OwA
No N/A

ﬂo’ @

7. Chemical Recovery . . . . .

Chemical carrier added? . . . .
Chemical recovery acceptable? .
Chemical carrier traceable? . .
Chemical carrier expired? . . .

Transcription/Calculation errors?

Comments: PoRAY  ~ [OX7,

8. Duplicates ... ... ..

Duplicates Analyzed? . . . . .
RPD Values Acceptable? . . . .

-

Transcription/Calculation Errors?

Comments:

. . ON/A
No N/A
N/A
No
No
No
. COON/A
No N/A

No N/A
No

2 600029



WHC-SD-EN-SPP-001, Rev. 1

9, Field QC Samples + & « 4 & ¢ o ¢ ¢ o o o ¢ o

Field duplicate sample(s) analyzed? . . . . . . ..
Field dupticate RPD values acceptable? . . . . ..
Field split sample(s) analyzed? . . + « ¢« v « « « &
Field split RPD values acceptable? . . . .. . ..
Performance audit sample(s) analyzed? . . . . . . .
Performance audit sample results acceptable? . . .
Comments:

10. Holding Times
Are sample holding times acceptable? . . . . . ..

Comments:

11. Results and Detection Limits (Levels D & E) .

Results reported for all required sample analyses?
" Results supported in raw data? . . .. ... . ..
Results Acceptable? . . . . . . . ¢« & 4 v ¢« o « 4« .
Transcription/Calculation errors? . . . . . + « . .
MDA's meet required detection limits? . . . . . ..
Transcription/calculation errors? « « « « « « & . .

Comments:

« s s o Yes No@




TMA/RICHMOND

. BANPLE DELIVERY GROUP HO924
Teat §__ Matrix SOLID _ Client Yepford
SDG 7445 METHOD SUMMARY ' Contract TC-§PB-207935
Contact Melisges C. Manniop ' URANIUM, ISOTOPIC IN SOIL Contract $DG HO924 —

ALPHA SPECTROSCOPY

METHOD PERFORMANCE

LABD RAN SUF- MAX MOA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TRST FIX pli/g [ C TN L % min keV KaV HEILD PREPARED YIED DETECTOR

Preparation batch §¢929-063 2s prep errox 5.0 ¥ Referwnce Lab Notwbook 6929 pg. 063

BOYRAZ RO07125-01 0.15 0.500 92 155 29 08/18/00 O8/18 8§85-039
BOYR44 R0O07125-02 0.18 0.500 2] 157 33 o0a/ie/00 ©8/23 S§8-031
BOYRAS RO07125-03 0.15 0.500 91 155 29 08/18/00 08/18 86-041
BOYR46 RO0OT125-04 0.13 0.500 08 155 . 29 08/18/00 08/18 S$-042
BOYRA? R007125-05 0.15 ' 0.500 87 155 29 08/18/00 08/18 S5-043
BOYR4S R007125-06 0.15 0.500 97 155 2% 08/183/00 08/18 85-044
BOYR4Y ROO7125-07 0.15  0.500 . 95 188 29 08/18/00 O0&/13 S58-045
BOYRSO ROO7125-08 0.17 0.500 81 11 2% 08/18/00 08/18 $$-046
BOYRSL RO07125-09 0.91  p.lo0 03 158 29 08/18/00 O8/18 S6-047
BOYRS3 ROG7125-10 0.14 0.500 a8 156 29 08/18/40 08/18 5S-048
BLK {QC ID=35543) R007125-15 0.76 0.100 97 155 08/184/00 08/18 $8-050
LCS {QC IDw35542) RO07125-14 —lafi 0.100 102 158 08/18/00 O04/18 BB-049
Duplicate (R007125-07) RO07125-16 0.2¢ 0.500 a1 154 29 08/18/00 OB/l 88-020
{0C ID=35544)
Nowminal values and limits from method 1.0 0.100 20-105 150 100 180
PROCEINMES REFERENCE UISO_PLATE_AEA AVERMGES 3+ 2 MOA __0.45 + __ 1.4
CP-911 Uranium in Bacer and Dissolved Sampls by FOR 11 SAMPLES YIRLD _ 93  + _ 26
Bxtraction Chromatography, rev 2
CP-o008 Heavy Element Elsctxoplating, rev 3

lab id TMNEC
Protocol Hanfoxd

METHOP BUMMARIES Vexsion Yer 3.0
Page 4 Fors IND-CMNE_
SUMORY DATA SECTION Version .06

Feae 2 000031 Report date 22/0/00




THMA/RICHEHMOND
SAMPLE DELIVERY GROUP H(924

R007125-12 _ Method Blank
METHOD BLANK
SDG 7445 Client/Case no Hanford SDG_HQ924 _
Contact Meligea G, Mannion Contract TRC-SBE-207925
Lab sample id R007125-312 Client sample id Method Blapk
Dept sample id 7445-012 Material /Matrix SOLID
SAF No B39-042
REBULT 40 ERR MDA BDL QUALI-~

ANALYTE CAS NO pCi/g  (coomT) pCi/g pCi/g FIERE TRST
Total Strontium SR-RAD -0.307 0.57 0.79 1.0 U SR
Potassaium 40 13566-00-2 U 0.31 U GAM
Cobalt 60 10198-~-40-0 U 0.020 0.050 U GAM
Cesium 137 10045-97-3 U 0.015 0.10 U GAM
Radium 226 13982-63-3 [*) 0.031 ¢.10 u GAM
Radium 228 15262-20-1 U 0.072 0.20 u GAM
Eurcpium 152 14683-23-9 U 0.040 0.1¢ U GAM
Europium 154 15585-10~1 u 0.053 0.10 U GAM
Europium 155 14391-16-3 g 0.051 0.10 u GAM
Thorium 228 14274-82-9 U 0.024 U GAM
Thorium 232 TH-232 U 0.072 U GAM
Uranium 235 15117-96-1 17} ¢.066 u GAM
Uranium 238 U-238 U 1.9 u GAM
Americium 241 14596-10-2 L4) 0.12 u GAM

100 H ARER - FULL FROTOCOL

QC-BLANK #35249

Lab id IMANC
Protocol Hanfoxd
Version Var 1.9
Page 1 Form DVD-DS
SUMMARY DATA SRCTION Version 3,06

Page 9 000022 Report date 05/05/00

METHOD BLANKS




TMA/RICHMOND

SANPLE DELIVERY GROUP HO0924
R007125-15 Kethod Blank
METHOD BLANK
SDA 2445 Client/Case no Hanford 8Dg _E0924
Contact Melisga €. Mannion Contract TRC-SBB-207925 '

Lab sample id R007125-315
Dept sample id 7445-015

Client sample id Method Plank
Material /Matrix SOLID

SAF No R32-042

RRSULT 20 ERR MDA RDL QUALIX~
ANALYTE CAS NO pci/g  (CoumT) pci/g pci/g  FIERS  TEST
Uranium 233 U-2331/234 0.082 0.16 0.63 1.0 u U
Uranium 235 15117-96-1 0 0.20 0.76 1.0 U U
Uranium 238 U-238 0 0.16 0.63 1.0 U u
Plutonium 238 13981-16-3 0.052 0.16 0.32 1.0 u PU
Plutonium 239/240 PU-239/240 -0.026 0.21 0.40 1.0 u PU

100 H AREA - FULL PROTOCOL

BLANK
QC-BLANK #35543

METHOD BLANXS
Page 2
SUMMARY DATA SECTION
Page 10

Lab id TMANC
Protocol Eapnford
Version Vex 1.0

Form DVD-DS .

Versiom 3,06
Couu33 Report date 09/Q5/00




ROOT7125-11

LAB CONTROL SAMPLE

TMA/RICHNOND

SAMPLE DELIVERY GROUP HO924

Lak Control Sample

SDG 7445
Contact Melissa C. Mamndon

Lab sawple id RPQ73Z5-21.
Dapt sample 1d 7445-002

Client/Case no Hapford . SDG HO9g34

Case no TRC-SPE-207925

Client sample id Lab Control Sample =

Material Matrix
"BAF No B95-043

20D

RESULT 27 ERR

PCifg pCi/g FiERS IBST pCl/g

REC 3s LMTS PROTOCOL
t (TOTAL) LIMITS

ANALYTE pCl/g  (COUNT)
Total Stroncium 631.8 2.0

Cobalt 60 0.269 0.048
Canium 137 0.376 0.049

0.82 1.0
0.029 0.050
0.038 0.10

gg*

118 81-119% 80-120
88 63-131 80-130
103 €9-131 80-130

100 H AREA - FULL PROTOCOL

QC-LCS #35248

LAB CONTROL SAMPLES
Page 1
SEOMMARY DATA SECTION
Page 11

GOLOIE

Lab 14 ZMNNC_
Protocol Esnford
Version Ver 1.0
FPorm DVD-ICH
Version 3. 06
Report date 09/05/00




ROO7125-14

TMA/RICEMOND
SAMPLE DELIVERY GROUP H0924

LAB CONTROL SAMPLE

Lab Control Sample

SDG 7445
Contact Meligea C. MWamnign

Lab sample 1d ROO7135:34 .
Dept sample id 7445-014

Client/Case no Eanford 8DG HOS34
Case no JRG-SEB-207925

Clienc sample id lab Conerol Semple =

Material/Matrix SOLIB
SAF Na B33-042
RESULT 20 ERX MDA RDL CRIALI- ADDED 27 ERR REC 3¢ LMTS PROTOCOL
ANALYTE pCi/g  (ComwT) pCi/g pCi/g FIERS TEBST pCi/g pCilg % (TOMAL} LIMITS
Uranium 333 48.4 5.7 2.6 1.0 u 46.4 1.9 104 79-121 #0-1320
Uranium 235 is.3 4.7 0.7t 1.0 g 37.7 1.5 9 T79-121 #0-120
Uranium 238 50.9 5.9 2.5 1.0 v 50.4 2.0 101 80-120 80-120
Plutonium 23g 64.2 5.0 0.44 1.0 PU 62.2 2.8 103 84-116 80-120
Plutonium 239/240 63.4 4.9 0.29 1.0 PO | 6.1 2.6 9 B6-114 B0-120

100 K ARRA - FULL PROTOCOL

LCS
QC-LC8 #35542

LAER CONTROL BAMPLES
Page 2
SUMMARY DATA BECTTIOM
Page 12

0O00LBS

Lab id JMANC
Protocol Hagfexd ..
Vexrsion Ver 1.0
Porm DVD-LCH
Varsion 3,06
Report date 09/05/D0




TMA/RICHEMOND
SAMPLE DELIVERY GROUP BO924

ROO7125-13 BOYRAY
DUPLICATE
8DG 7445 Client/Case no fenford . SDG HQ924
Contact Meligss C. Maunion Case no TRC-SPB-207935
DUPLICATE ORTGINAL

Lab sample id ROQ7135:3d
Dept sample id 7463:033

Lab sample id ROOI126-07
Dept n-p_lc id 7445-007

Client sample id BOYR4Y

Location/Matrix 100-¥-17 SQLID
Received 07/26/0¢ Collected 07/20/00 09:47
% solids _98.9 Custody/SAF No B39-043-045 B99-042
DUPLICATE 2¢ ENR MDA RDL QORLI - ORICINAL 20 BRR MDA QUALI- RFD 3¢ PROT|
AMALYTE pCi/g  (CouET) pCi/g pCi/g FIERS TEST pCl/g (COONT} pCi/g FIERS & TOT LIMIT
Total Strontium 0.196 0.081 0.12 1.0 J SR 0.217  0.096 0.12 J 10 94
Potasaium 40 16.3 0.02 0.31 GAM 15.0 0.%3 0.22 8 a3
Cobalt &0 ] 0.033 0.050 i GAM 1] 0.024 |+ ] -
Cesium 137 0,119 0.029 0.033 0.10 GAM 0.100 0.018 0.022 17 57
Radium 226 0.564 0.064 0.061 0.10 GAM 0.553 0.04% 0.046 2 3
Radium 328 0.584 0.15 Q.16 0.20 G 0.730 0.10 0.10 7 50
Buropium 152 U 2.073 0.0 U GAM v 0,057 U -
Buropium 164 U 2.12 0.10 ' © GAM | ¢] 0.07%9 © -
Buropium 185 ] 0.067 .10 U GAM u ¢c.0a1 U -
Thorium 228 0.880 0.060 0.069 GAM 0.677 9.032 0.031 24 3%
Thorium 232 0.684 0.1% 0.16 GAM 0.730 0.10 0.10 7 50
Oranjum 2358 g .11 U GAM ks I8 0.10 U -
Uranium 238 U 2.8 1] GAM 1) 3.0 1] -
Amaricium 241 v 0,042 U GAM u 0.18 u -

100 H AREA - PULL PROTOCOL

QC-DUP#H? 352%0

Page 1
SOMMARY DATA SECTION

Page 13
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Lab id TMANC
Prctocol Hanfoxd .
Version Yer 1.0
Porm DVRD-QUP
Version 30§ ..
Report date 09/05/00




TMA/RICHMOND
SAMPL2 DELIVERY GRODP HO324

ROO71IS-16 BOYR49
DUPLICATE
oG 7445 Client/Case no apfoxd _ g0g HO93e
Contact Melisga C. Mannicn © Case no JRC-SRB-207025
DOFLICATE ORIGINAL
Lab sample id R0O7325-16 Lab sample 1d R007338-07. Client sample id DOYR49
Dept sample id 7445-016 Dept sample id 7445-007 Location/Matrix 100-H-17 SOLID
Received 07/35/90 Collected U7/20/00 09:47
% solids _38.9 Custody/SAF Mo B99-043-045 B39-042
DUPLICATE 32¢ ERR MDA RIL QOALT ~ ORIGIMAL 2¢ ERR QUALI- RPD 3¢ PROT
NMALYTE pPCi/g  (CouMT) pCi/g pCi/g FIERS TEST pCi/g  (COUNT) pCi/g FIERS % TOT LIMIT
Uranium 233 ¢.312 ¢.16 0.20 1.0 J U 0,242 0.13 0.12 J % 12
| Uranium 235 0.063 0.0632 0.2¢ 1.9 u 4 0.020 0.039 0.15 u -
Utaniue 238 0.531 ¢.22 0.230 1.8 J U 0.403 0.16 0.12 J % a9
Plutonium 238 . -0.010 0.01% 0.042 ° 1.0 v PO 0.021  0.034 0.056 U -
Plutonium 235/2¢0 o 0.021 0.019 1.0 u o ¢.017 0.034 0.05¢ U -
160 E AREA - FULL PROTOCOL
DURE?
QC-DUPA7 35544
Lab $d TMANC

Frotocol Hanford

DUPLICATRS Version Yer 3.0
Page 2 Form DND-DOP
SMMARY DAYA SECTION Version 2,06
Page 14 (;5_;{}5}3? Report date 09/05/00




Date: 6 October 2000

To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.

Project: 100-H Areas - Full Protocol - Waste Site 100-H-17
Subject: Inorganics - Data Package No. H0924-RLN (SDG No. H0924)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H0924-
RLN prepared by RECRA LabNet {RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

BOYR43 7/20/00 Soil c Sese note 1
BOYR44 . 7/20/00 Soil C See note 1
BOYR45 7/20/00 _ Sail C See note 1
|L BOYR46 7/20/00 Soil c See note 1
BOYR47 7/20/00 Soil C See note 1
BOYR48 7/20/00 Soil C Ses note 1
BOYR49 7/20/00 Soil e See note 1
|| BOYREO 7/20/00 Soil c See note 1
" BOYR51 7/20/00 Soil Cc See note 1
| sovess | 772000 Soil c Ses note 1

———————
1 - Chromium VI by 7196A; ICP metals (arsenic, chromium and lead) by 6010B

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan {DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

0060cC1



¢ Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six months
for ICP metals and 30 days for chromium VI. '

All holding times were acceptable.

¢ Blanks
Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sampie delivery group. In the case of positive blank

results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the biank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no quahflcatlon is
necessary.

All preparation blank results were acceptable although the TDL was exceeded
for chromium VI,

Equipment Blank
One equipment blank {BOYR53) was submitted for analysis. Chromium and lead

were detected in the equipment blank. Under the BHI statement of work, no
qualification is required.
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¢ Accuracy
Matrix Spil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
resuit greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample resuit less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

s Precision
Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity, Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL., all associated sample results
are qualified as estimated and flagged "J". . If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.

Field Dupli

One set of field duplicates {BOYR46/BOYRG 1) were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptablea.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to

00003



ensure that laboratory detection levéls meet the required criteria. The TDL was
exceeded for chromium VI in all undetected samples. Under the BHI statement of
work, no qualification is required.

* Completeness

Data package No. HOS24-RLN (SDG No. H0924) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The TDL was exceeded for chromium VI in all undetected samples. Under the BHI
statement of work, no qualification is required.

BEFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997,

DOE/RL-96-22,' Rev. 1, 100 Area Remedial Actidn Sampling and Anélysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

UJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value,
The data may not be valid for some specific applications (i.e., usable for
decision-making purpases).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

—— #‘
FG: H0924 REVIEWER: | DATE: 10/6/00 PAGE_1 OF.1_
. TLI
COMMENTS: No qualifiers assigned
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON

0000Cs




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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OT000H

INDRGANIC ANALYSIS, SOLID MATRIX, MG/KG Page_ 1 of_1
Project: BECHTEL-HANFORD
Laboratory: RECRA LabNet
Case ___ |sDa: Ho924
Sample Number BOYR43 BOYR44 BOYR46 80YR48 BOYR47 BOYR48 BOYR49
Looation 100-H-17 __[100-H17  [100-H-17 100-H-17 100-H-17  [100-H-17 100-H-17
Remarks
Sample Date 7/20/00 7120400 712000 7/20/00 7120/00 7/20/00 7/20/00
Inorganice CADL [Resuit O |Resuit [Q [Rssult |G [Result |G |Resuit O |Result O |Hasit [0
Chromium V1 0.1 o4iju 0.46/U 0.401U 0.40[U 0.41jU 0.40[U 0.47
Arsanio (total) 3.4 a3 25 23 3.6 2.9 2.4
Chromium {totsl) 0.5 2.9 11.1 9.2 10.5 7.6 10.2 8.4
Laad {total) ' 2 5.8 6.6 4.0 3.1 8.2 6.1 3.8
Sample Numbes BOYRG0 BOYRS1 BOYRE3
|Location 100-H17 [100-H17 _ [100-H17
|Remarks Duplicate E. Blank
|Sample Date 7/20/00 7/20/00 1/20/00
jinorganio Anaysis CRDL (Rest |G |Resuit JQ JRest JO [Result |O [Resit [0 [Result [G [Result JQ
Chwomium VI 0.1] 0.43 0.40JU 0.40[U
Arsenio {total) 3.7 2.8 0.30[U
Chroselum (totsl) 0.6 117 1.8 o
Laad ttotal) 2 8.4 3.9 1.2




CLIENT: THU-RAMFORD 599-042

WORK ORDER: 30905-001-001-9999-00

Recra Labilet - Liowville

INORGANTCS DATA SUMNARY REFORT 08/17/00

RECRA IOT #: 0O07LISL

REPORTING DILUTION
SMI?LE  SITR ID ANALYTE RESULT  UMITS LINIT FACTOR

. . L S

-001 BOYRGD ¥ solids .4 LY 0.01 1.0

Chromium VI 0.41 u WO/XG 0.6 1.0

-002 BOYR44 % Salide 7.4 ) 0.0 1.0

Chromium VI .46 4 NG/EG 0.468 1.0

-003 BOYR4E % solids .5 ’ 0.01 1.0

Chromium VI 0.40 u NG/NG 0.40 1.0

-004 BOYR4G % Solids .0 Y ‘ 0.01 1.0

Chromius VI 0.40 u WG/XG 0.40 1.0

008 BOYRAT v Solids .1 v .01 1.0

Chromium VI 0.41 u NG/XG 0.41 1.0

-006 BOYR4S v solids .3 » 0.01 1.0

Chrewium VI 0.40 u NG/XG 0.40 1.0

-007 BOYRAS % solide 8.8 . 0.0 1.0

Chromium VI e.47 Na/XG 0.40 1.0

-oos BOYRSO ¥ solide 4.0 . 0.02 1.0

Chromium Y1 0.43 ne v 0.42 1.0

-009 BOYRSL & solidse ””.8 * 0.01 1.0

Chromniums VI 0.40 u NO/KG 0.40 1.0

-010 BOYRS3 * solids 100 Y 0.01 1.0

Chromium VI 0.40 U NG/KG 0.40 1.0

000011



Rears LabWet - Liocmnville

TNORGANICS DATA SUMMARY RAEPORT 08/23/00

CLIENT: TEU-REANFORD B9$-042
WORK ORDER: 10988-001-001-9929-00

RECRA LOT #31 0007LI4L

REPORTING DILUTION
SAMPLE SITE IP ANALYTE RESULY oNrrs LIMIT FACTOR
wa. e
-103 BOARLD Arsanis, Total 3.4 w/ra 0.31 1.0
Chromium, Total 1.9 Ma/78 0.08 1.0
Lead, Total 5.6 W/xa 0.19 1.0
-002 BOYR44 Arsenic, Total 3.2 na/xe 0.35 1.8
Chromium, Total 1.1 /e 0.05 1.0
Lead, Totsl 5.6 »3/Kx8 0.32 1.0
003 ROYRAS Arseaic, Tokal 2.5 "/ 0.30 1.0
Chromium, Total 2.2 ne/xG 0.08 1.0
Lasd, Total 4.0 wa/rs 0.1% 1.0
-004 BOYR4S Arsenic, Total 2.3 /33 0.32 1.0
Chvromium, Total 10,8 /KA 0.08 1.0
Laad, Total 3.1 W /20 0.19 1.0
-008 ROYRAT Arsemie, Total 3.8 n/ng 0.1 1.0
Chromius, Total 7.4 u/Ta 0.08 1.0
Laad, Total 6.2 T 0.19 1.0
-006 BOYRAS Arxsenic, Total 3.9 /R 0.30 1.0
Chromium, Total 10.2 wa/xe o.08 1.6
Lead, Totsl 4.1 »/xa 0.1 1.0
~0a7 BOYRAS Arsenie, Tetal 2.4 »m/re 9.31 1.0
Chromium, Total 9.4 »/Ke a.08 1.0
Lead, Tokal E N ua/%3 0.19 1.0
-008 POYRSO Axrpenie, Total 3.7 /v 0.31 1.0
Chromnium, Total 11.7 wa/re ¢.00 1.0
Lead, Total .4 o/ 0.19 1.0
-009 ROYRS1 Azsenia, Total 2.8 wa/rm 0.30 1.0
Chromium, Total 11.8 . T 0.08 1.8
Lead, Total 3.9 w/RG 0.19 1.0
-010 BOYRS2 Arsenia, Total ¢.30 u Ma/RG 0.30 1.0
Chremium, Total 0.2 wm/xe 0.08 1.0
Lead, Total 3.2 NG/ t.18 1.0

000012
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
¢9 ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-042 W.0. # : 10985-001-001-9999-00

RFW# : 0007L961 Date Received: 07-25-00
SDG# : H0924
SAF# : B99-042

INORGANIC CASE NARRATIVE
1. This narrative covers the analyses of 10 soil samples.

2, The sainples were prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.
4. The cooler temperature was recorded on the chain-of-custody.

s. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits,

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

10. 1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of
the data contained in this hard copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

<§?£< Ce—"" 08-29-0o
J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

| nig\rI61

The results pressated in this zaport telate culy 0 fhe snalytics) testing and conditions of the samples at receigt and during siarugs.  All pages of this repout are
inegral parts of e snalytical data. Therefore, this yeport shonld only be Teproduced in is eatisety of 13 pages. M‘
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RECRA |
49 ENVIRONMENTAL
INC.

Chemical and Environmental Measurement information

Recra LabNet Philadelphia
Analytical Report
Client : TNU-HANFORD B99-042 W.0.# : 10985-001-001-9999-00
RFW# : 00071961 Date Received: 07-25-00

SDG/SAF# : H0924/B99-042

METALS CASE NARRATIVE

1. This narrative covers the analyses of 10 soil samples.

2. mmmmmwmmmmmmﬂnm
glossary.

3. All analyses were performed within the required hokding times.
4. The cooler temperature has been recorded on the Chain of Custody.

5, All Initial and Continuing Calibration Verifications (JCV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. AﬂhnhdandCangCaﬁbraﬂmBhnhﬂCBlCCBs)werewﬂnnwmdhmmﬂmﬂm
the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
anmabonLuthXthelDL)orsamphsgrmathnZOXMBvahm} Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within contro] limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. Al matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the

11. Al duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.

The ronlts presenied in this roport relelis only 1o the seslytical lesting and conditions of G ssepls M receipt and during storage. AL pages of this roport 2 inicgaal parts

of the analytical dats. Therefore, this roport should ondy be reproduccd in ile oatisety of \5 re((00041S
_L i



12.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

13. 1 certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature,

o= ee—"" QY-05-0°

1. Michael Taylor | | " Date

cCC016



B99-042-045 [Mee 1 of |

| Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
a-"::m / Mj‘lﬂl\zoiidf\ Mike Stankovich 'm-moh 1'1?&.31 Pries Code 8L ”‘;;"’];':y':
'fgum-ul-m T mmlk Alr Qualty [ '
™
[ %ﬁﬁnﬁq o1_Tor| "Eam o[ =
Shipped [ =
THAMBCRA ﬂ%ﬁﬁﬂ’ Ot Property . AxAIT \'—‘12?"{,&'1"2 S 3-1 L{Q'O
POSSIBLE SAMPLE HAZARDSREMARKS Cwilac Paan
NONE Proserete ———t——
Type of Coutaluer
No. of Contalusris) ' ! i
W&Mnﬂum Vebame po Bal | 20wl |
5 “) Sen ™
< 0P -Tod | Ne.706 [ Bpecit :
- SAMPLE ANALYSIS - Insroctios.
pod
«1
Sample No. Mairix ¥ Sample Deis Swmplc Thae
BOYR49 SOn. Tz 100 L7 X
YRS soL Nzojo 0 g:’vp <] ¥
BOYRS1 " SO, ANz00 (Aa3 x| X
BOYRSS 8oL ) Q&g'} Y1 X
CHAIN OF POSSESSION SigW/Friat Nemes SPECIAL INSTRUCTIONS Matrix *
gt €3] Doto'Time N 1/20/00
m IR i e Y [ . .- sl
R a) .‘ p[TeDeny - adse B
Disla/Time A
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By DueTine % DeterTiome
LABORATORY |RectivedBy Tite e
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SH-EE-011 (10/96)



Bechtel Hanford Inc. CHAIN OF CUSTODYISAMPLE ANALYSIS UEST BYSUsve [ - -
/M M(}\ Mk Bunkonch m-m"" mm PrieCote 8L n-;;u];-::d
e et mowos o “’m"‘ - jArquiy O y
[ e EPA 84 -00  e¥] T v &Alm N et Evprem | o
Shipped To P‘QCLL‘P( Offulse Property No. ﬂ@@_&.‘i& ol MEEH 463-7‘!4’@ o
POSSIBLE SAMPLE HAZARDS/REMARKS e | e .
W eu Preservation - #@
Type of Contalner 1€
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e
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Bechte} Hanford Inc. " CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST $95.000 JPw 1 o 1
Wﬂm/ih’uéw-\df\ farv g Birmari] bt o TRENT, 8 Price Code 8L D';;';':"
. Fpo s
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:

PROJECT: (004 JHO-H-11 DATA PACKABE:  H-oi2y

VALIDATOR: 1 LB:  RecrA DATE: _ af27[vo

CASE: sna: {24 |

ANALYSES PERFORMED

O CLPACP O CLP/GFAA J CLPMg 0O CLP/Cyanide (. @]

Ywaencr | Dswasaran | Dowsiase | Oovase o o
M

SAMPLES/MATRIX 0¥ Y3 Boyryy @OYRYS  BoyeN«
Royr¢>  RBoYR¥y  QRoyRYT _Ba4A@so
DoYRS!  Q@OYRGA

SV

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE -
Is technical verification documentation present? . . . .. . . Yes No

Is a case narrative present? . . . . . . 0 0 0 00 s 0w s No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . .. . ... ... .. . No N/A

Comments:

P o000z

<1



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? .. . . . ... ... .. Yes
Are ICP interference checks acceptable? . . . . . . . ... . . Yes
Were ICV and CCV checks performed on all {nstruments? . . . . . Yes
Are ICV and CCV checks acceptable? . . .. ... ... ... . Yes
Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes
Are ICB and CCB results acceptable? . . . « &« ¢ ¢ ¢ ¢ ¢ &+ « &
Were preparation blanks analyzed? . . . . . .. ... es
Are preparation blank results acceptable? . . . . . . .+ « . (2!
Were field/trip blanks analyzed? . . ... .. ... .. .. .

Are field/trip blank results acceptable? . . . ... ... .. Yes @

Comments:__ CMerzriT C X rovnivn (-H!ml\' Y \t'm_.P R )

5. ACCURACY

Were spike samples analyzed? .. .. ... ...
Are spike sample recoveries acceptable? . . . . . . . .
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes

Are LCS recoveries acceptable? . . . . . .. ... 2 o+ .« Yes
Comments:_ ‘

o Qi)

No (m -

No N/A

No N/A

No N/A -
N/A

No N/A

No

No -

; 000032



WHC-SD-EN-5PP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLISY

6. PRECISION
Were laboratory duplicates analyzed? . . . ... ...

Are laboratory duplicate samples RPD values acceptable? . . .
Were ICP serial dilution samples analyzed? . . ... .. . . . Yes

Are ICP serial dilution AD values acceptable? . . . . . . . ..
Are field duplicate RPD values acceptable? - . . . . .. ... .
Are field split RPD values acceptable? . . ... ... .. .. Yes
Comments:

N/A
H/A

F3ESTTE

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . .. . . . . Yes
Are duplicate injection %RSD values acceptable? . . Yes
Were analytical spikes performed as required? . . . . .. . . . Yes
Are analytical spike recoveries acceptable? . . . . ... .. . Yes
Was MSA performed as required? . .. ... . ... ... ... Yes
Are MSA results acceptable? . . . . . . .. .. .00 .. Yes
Comments:

L]
-
L
-*
-

8. REPORTED RESULTS AND DETECTION LIMITS
- Are results reported for all requested analyses? . .. .. .. \29 No N/A

Are all results supported in the rawdata? . ... ... .. .Yes MNo %
Are results calculated properly? . . . « v ¢ s v ¢ ¢« « s s+ . Yes No
Do results meet the CROLS? . . . .. ... ..t . . Yes @ N/A
- Comments:__ COXIT  yudebds oun

AT 600023



RnollIATIQ

v20000

/0N n oF° O IA SOTWOIUD TEN-EYOIATION OTUNIR

IINI1T  SLINO 1nosxe SLITVMV a1 sxIs ridwvs
ONTINOI N

00-S£66~T00-T00-5840T *WKING YHOR

136712000 4§ JOT EOAN tr0~$68 QUOANVHE-OMIL !INETTD

Q0/LT/90 EONE XUVAMNE YING XNVTE GOHINN SOINVDHONI

STTTAUST] « JI9NqE] wIoe



5200

00

ot PRk {14 oNIT  NOY'D QRIT IA WNTEOIL) ATQRTOSUT
ot #°T0T oY oy o T IA EnFRAIL sTqnIOs THN~ EFOIATO0  OTINTIR
oot 0°10t (124 B . A ] 06Tt IA Wntmaxyy etqnrosur
[ I 4 L 3 3141 [ J nar-o T8 IA ERTHOIND sTANIOP j4 1400 2.5
(Nas)wolvNa ACORUS  LNOCWY ImnEx  FHWE 2IXTOWN ar sie AN
NOLTIY1IQ amilgs TIVILINI GRNIaAS

T9ETL000 @ I0T OEN

00-6666-T00-T00-2040T 1 HBAWO NAOM
THO-4648 CUOAMVH-ONL :INNITD

00/LT/80 INOREYM ZOWUNOON BOTAVOHONI

STTRAUOTT - IMW] Siowy



250

o't

o't
HAEsaEwSnEEE
(a8%) HOXova
NOLINTIO

920000

o noy 0 nor' o IA WnEmoID £SuX0E  JTWOTO-
¥E0°0Q $'Le L0 "PTIOR & YHUAON  ATUTOH-
¥ SIVOTI4AEY rineny SLATONY a1 LIS 1ANE

THNL000 1§ 10T VEORE

00~6666-T00-T00-S060T UEANO NWON
EPO-468 OMOLIH-MNL *INEITY

00/LT/W0 LNOATE NOIFIDENMA ROIMVONONI

SITTAUCET - AT SXOey



Reora LabNet - Liocaville

INORGANICS METHOD BLAME DATA SUMBARY PAGE 08/23/00

CLIENT: TWU-RANFORD B3$-042
WORK ORDER1 10983-001-401-9999-0C

ERCRA LOT #: 8007LIE1

REPORTING

SAMPLE SITR D ANALYTE Illﬂl'-! owITE LINTY
BLANK1L 9L14789-M01 Arsenic, Total 0.4 uv W/X3 0.34
Chwyomium, Total 0.13 »/na g.09
Lead, Total 0.47 /s 0.21

C0co<?

DILYUTION

FAOTGR

ARbateRE
1.0
1.0
1.0



Reora Lablet - Lionville

INORGANICS ACCURACY RXFORT 08/23/00

SPIXED INITIAL  SPIEED DILUTION
SANPLE ITE ID ANALTTE SMMPLE  AZSULT ANOTIIT  ARECOV FACTOR (BPK}
A -
-001 OYR43 Axssnia, Total o1 3.4 i 4.2
Chromium, Total .4 . 9 18.4 104.0
Lead, Tota) 5.8 a8.1 ”m.0

0000<S



CLIENT: TWU-EANFORD B9%-043

Recrs Lablet - Lionville

INORGANICS PRECISION RRPORT 08/23/00

WQRE. GRDER: 10985-001-001-2999-00

EECRA LOT #: 00RTLI4L

INITIAL
SANPLE 3ITX ID ANALYTE IRFULT REFLICATE RFD
«001REP  BOYR43 Arsenie, Total 3.4 3.0 12.8
I Chromium, Tetal 2.9 . 9.3 6.2
Lead, Total 3.6 5.6 0.00

000029

PILUTION
FACTOR (REP)

uSERswmeEn
1.8
1.0
1.8




Recaived: 25.0ct.00 03:41 PM From: UnknownSender To: 2087238944 Powered by #%Fax.com Page; 3 of 3
OCT 25 ’@®@ 12:i41PM BHI S&D MANAGEMENT S@3 372 9487 P.3r3

Duncan, Jeanette M

From: Routt, Tina/RLO r:.h2|u.l:m;1\l’I
Sent: Thursday, October 12, 2000 7:48

To: Duncan, sanatte/RLO-HAN

Subject: Raviaw of Valigation for H0924 (100-H-17)}
Jaanetts -

I've reviewed the valldation rasults for H0924. | agree with most of what
he says, but have the following changes:

-
Radiochemistry: Page 3, Detaction Lavels - cobait-60, MDAs are m -
than TDLs in samples BOYRS0 and BOYRS1 ag ha 8g oﬁo”‘ of his othar MDA/TDL 5
statements are correct. | would alse add that Pu-23 has MDA>TDL in—""
samples BOYR43 and BOYR51, and U-238 (non-GEA, U-lao) has MDA:-TDL in sample_~~ /&-/
BOYRS1.

ingrganics: No changes. W & .
Tina Routt
CH2M Hill Richiand Offica

tro 2m.com
500) 3756-3444, axt 211
508) 375-5566 fax



Duncan, Jeanette M

From: Duncan, Jeanette M

Sent: Thursday, October 26, 2000 3:35 PM

To: 'behristian@techlawinc.com'

Subject: Validation Review Comments for HO850, H0843, H0958 & H0933
Bruce,

H0924 (100-H-17) - to respond back to your e:mail on the 100-H-17 (H0924) - this is the one that was so hosed up with the
inorganic pages in the rad - that | will need to get a full new copy of this. | do not want you to send this yet - | have an OK
from Rich and Claude that your comment incorporation was fine - but Tina is not in foday so | do not know if all is well with
her. So, hold off until | hear from Tina.

H0950 (100-H-21) - just sent you an 8 page efax that included review comments for this validation package. Please
incorporate comments. Also - on this one - please check the title - you have 116-H-3 on both the chem and rad. Please
change to 100-H-21 (Pipeline Deep Zone).

H0943 (116-H-3) - this is also in the 8 page efax that we sent this afternoon.

H0958 (105F/DR) - this is also in the 8 page efax that we sent this afternoon.

Please send your page changes to the review comments electronically (or via fax). If there are massive changes (like Grp
3 Smali Pipelines) send the whole tamale.

Thanks for your support.

Jeanette



Review Comment Record (RCR) L Date 2. Review No.
- 10/25100 QA-0044
3. Praject 4. Page
100-H Page [ of 1
5. Dnoecument Numben(syTitle(s} 6. Progcam/Project/ 7. Reviewer 8. Organization/Gronp 9. Location/Phone
Bailding Number .
SDG No. H0924 Claude Stacey Quality Program 3729208
100-H Areas - Full
Protocol, Wasle Sites
100-H-17 _
17.  Comnenst Submittal Apgroval: 10. Agrcemend with indicated commeat disposilion(s} Il CLOSED
Organiaation Msowger (Optionad) Reviewcr/Polet of Contet //éy/ée RevicwesPoint of
Detz
AnthocOsigisslor
12. | 11, Comment(s)Discrepancy(s) (Provide technical justification for the 14.
hem | comment and defalled recommendation of the action required to correct! Hiofd i . i6.
resolve {he discrepancy/problem indicated.) ) Point | 15. Disposition (Provide justilication if NOT accepied.) Stalus
i Radiochemistry: Page 003, Detection Levels and Pape 004, Minor
Deficiencies Pu-Z38 and Pu-239/240 nceds to be added to the list for samples
BOYR43 and BOYRS!. Also U-235 {gea) needs to be added for samples
BOYR5( and POYRS1. For Co-60, samples BOYRS50 and BOYRS | shoukl . .
st be listed. (st A&
2 Inotganic: Ok No Comments.
3
4
5

L8P6 ZLE £0S INIWINEA] TES THE WdTP:2T @0, S2 120

€/7°d

PYEBEZLIE0Z 0L JepUISUMOWDA IWeld Wd 180 00100°SZ (peaRIay

W0 xu gt Aq pasamog

£ jo | :ebegd




Received: 25.0¢t.00 03:41 PM From: UnknownSender To: 2087238944 ’ Powered byﬁFax.:cm Page: 2of 3

OCT 25 *8@ 12:41PM BHI S&D MANAGEMENT S@2 372 3487 P.2/3
Duncan, Jeanette M
From: Welss, Richard L. ' '
Sent: Thursday, Qctober 12, 2000 3:07 PM
To: Duncan, Jaanatta M )
Subject: Review of Validation Pagkaga for H0-924
Jeanatte,

The errors notad by Tina Routt in the rad packaée MDA section need to be fixed. in addition, I've found the following
additional errors: 1)-235 (aspec)- all samdg\!(sn g){cs;ded MDA goals. U-238 (aspac) - MDA Boal missed for BOYRS1. U-
. Pu

233/234 (apsec) ~ MDA goal missed for w38 asgagl - MDA goals missed for BOYR43 and BOYRS1, U-235
{gea) - All samples missed MDA goals excapt BOYR49 and BOYRG3.
Am-241 in the MDA sections should be identified a8 AM-241 (ges). .~ M

No commants on the Inorganic package. /k/

Rich -
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BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

T Clande Swacey | Fx 372-9447

rom_Jounette Dunan o 1/2¢/c0

Re: Pages: l-/-
cc:
O Quick Turn / Priority Data O Final Data Package

#0139 (100-H-17) Repleaement peges e sead
V4 //dq o,




Oct-23-00 09:42P RB Christian oCT 23 ‘oD 5g: PR3

Thermo Retec . ’ Bachtel Hanford Inc.
W.0. No. R0-07-125-7445 : SDG H0924

Case Narrative Page 1 of 1

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H0924 was composed of ten solid

(soil) samples designated under SAF No. B99-042 with a Propd Designation of; 100 H
Area — Full Protocol,

The samples were recsived as stated on the Chiln-of-cU:tody documents. Any
discrepancies are noted on the Thermo Retec Sample Receipt Checklist. The resuits
were transmitted to BHI via e-Fax on August 14, 30, and September 5, 2000.

20 ANALYSIS NOTES

2.1 Total Strontium Analyses
No problems were encountered during the course of the analyses.
2.2 Isotopic Uranium Analyses

isotopic Uranium was requested by BHI on August 17, 2000.

No problems wers encountered during the course of the analysee.
2.3 Isotople Plutonium Analyses |

Isotopic Piutonium was requested by BHI on August 17, 2000.

No problems were encountered during the course of the analyses.
24 Gamma Spectroscopy Analyses

No problems were encounterad during the course of the analyses.

0600023
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werssns TRANSMISSION RESULT REPCORT annuannasan (OCT 24 708 A7 ABEN Yesrsesessessarren
BHI S&D MANRGEMENT SB@S 372 9487

(1] (QUTO) SEEBEBEIRERESIRSIREY
THE FOLLOWING FILE(S) ERASED
FILE FILE TYPE OPTION TEL NO. PAGE  RESULT
826 MEMORY TX 3729447 P4-04 OK
4
ERRORS /
1) HANG UP OR LINE FAIL 2) BUsY 3) NG ANSHER 4) NO FRCSIMILE CONMNECTICN
E BHI Sample Management
. Phone: (509) 372-9346
. FAX: (509) 372-9487
*
-—-'--'——_7"-5-"“—" - - - I . .-...fqu:q o 1 e : - " -.*q-‘. ‘:. .l.-.:._:n‘:.._ . my
: 1_‘,:?:*&“%‘!_;&;, g ! . ...‘.”F R ¥ & ; . --"i'li"‘l -t in : ' . . e b, . .
P o YA DR D LA BB DL iui A e L

|

|
e Claude S’mces! . Fax  BIQ- Gy ) |

el

From: e Dune o 10/24 /a0
Re: Pages: l+

cG:

O  Quick Turn / Pricrity Data O Final Data Package

K134 (10-H-17) Relagement peoes e sead



Duncan, Jeanette M

From: Routt, Tina/RLO [troutt?cth.com

Sent: Thursday, October 26, 2000 3:28 P

To: Duncan, Jeanette M

Subject: RE: Validation Review Comments - 100-H-17
Jeanette -

Since | don't know what the comments were and | didn't have any problems
with the first one, | don't know how to review the new comments. | think

most of the comments were beyond my technical review of the document in the
first place, so no comment.

Tina

-—0 ’ginal Message-----

From: Duncan, Jeanette M [mailto.JMDuncan@mail. bhi-erc.com]
Sent; October 26, 2000 11:06 AM

To: Stacey, Claude; Routt, Tina/RLO

Subject: FW. Validation Review Comments - 100-H-17

Cilaude & Tina,

Please review the attached page changes to the 100-H-17 Validation Report
(H0924) - the validator has dispositioned the review comments. Rich has
already reviewed these and is happy with the changes. Please let me know if
you have any problems with the validator's changes.

Oh and just as a heads up - in order to open this file { had to go into Word
and then open.

Jeanette

-——-0riginal Message-+—-

From: Christian, Bruce [mailto:BCHRISTIAN@TechLawlnc.com)
Sent; Wednesday, October 25, 2000 9:47 P

To: 'Duncan, Jeanette M '

Subject: RE: Validation Review Comments - 100-H-17

Will this do or do you need a hard copy.

—-—Original Message-—

From: Duncan, Jeanette M

To: 'behristian@techlawinc.com'’

Sent: 10/25/00 4.50 PM

Subject: Validation Review Comments - 100-H-17

Bruce,

Just efaxed you the validation review comments for H0924 (100-H-17).
I\li_leedless to say the client has been as patient as possible - and this is
the

one that both Tina and Rich have substantial input - please please
please

get to this one as soon as possible. Thanks.

Jeanette



. 1. Date 2. Review No.
Review Comment Record (RCR) eview Mo
10/25/00 QA-0044
3. Project 4. Page
100-H Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number .
SDG No. H0924 Claude Stacey Quality Program 372-9208
100-H Areas - Full
Protocol, Waste Sites
100-H-17
17.  Comment Submittal Approval: 10, Agreement with indicated comment disposition(s} 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Origimator
12. 13. Comment(s)¥Discrepancy(s) (Provide technical justification for the 14.
Item | comment and detailed recommendation of the action required to correct/ Hold . 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status

Radiochemistry: Page 003, Detection Levels and Page 004, Minor

Deficiencies Pu-238 and Pu-239/240 needs to be added to the list for samples
L BOYR43 and BOYRS1. Also U-235 (gea) needs to be added for samples

BOYRS0 and BOYRS1. For Co-60, samples BOYR50 and BOYRS1 should
not be listed.

Inorganic: Ok No Comments.

th | & | W N




TRgNmISSION Eg—“—T REPmT suannunuens (OCT 25 700 12:42PM)uunuuuuoo~
. BHI S8D MANARGEMENT SB39 372 9487

THE FOLLOWING FILE(S) ERARSED

(nUTO ) .cc-uuuuupnucoooo-

FILE FILE TYPE OPTION TEL NO. PAGE  RESULT

843  MEMORY TX

12887238944 A3-83 oK

4

ERRORS
1) HANG UP OR LINE FAIL

HIY
g

I

HIHILE

positionts)

11. CLOSED

2) BUSY  3) NO ANSKER 4) NO FACSIMILE CONNECTION

16.
Status

ReviewerfPolnt of Coatact

15. Disposition (Provide justification if NOT accepted)

of Contect
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Duncan, Jeanette M

From: Weiss, Richard L ‘

Sent: Thursday, October 12, 2000 3:.07 PM
To: Cuncan, Jeanette M

Subject: Review of Validation Package for H0-924
Jeanette,

The errors noted by Tina Routt in the rad package MDA section need to be fixed. In addition, I've found the following
additional errors: U-235 (aspec)- all samples exceeded MDA goals. U-238 {aspec) - MDA goal missed for BOYR51. U-

233/234 (apsec) - MDA goal missed for BOYR51, Pu-238 éasgec) - MDA goals missed for BOYR43 and BOYR51. U-235
(gea) - All samples missed MDA goals except BOYR49 and BOYR53.

Am-241 in the MDA sections should be identified as AM-241 (gea).

oK

No comments on the Inorganic package. )4 > W 2
O
Rich



Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@ch2m.com

Sent: Thursday, October 12, 2000 7:48 A

To: Duncan, Jeanette/RLO-HAN

Subject: Review of Validation for H0924 {100-H-17)
Jeanette -

i've reviewed the validation results for H0924. | agree with most of what
he says, but have the following changes:

Radiochemistry: Page 3, Detection Levels - cobalt-60, MDAs are not greater
,'than TDLs in samples BOYRS0 and BOYRS51 as he says. All of his other MDA/TDL
statements are correct. | would also add that Pu-239/240 has MDA>TDL in
' ampRI§$ BOYR43 and BOYRS1, and U-238 (non-GEA, U-Iso) has MDA>TDL in sample
ODYRS51.

Incrganics: No changes.

Tina Routt

CH2M Hill Richland Office
troutt@ch2m.com

509; 75-3444, ext. 211
509) 375-5566 fax



Date: 6 October 2000

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-H Areas - Full Protocol - Waste Site 100-H-17

Subject: Radiochemistry - Data Package No. H0924-TR {(SDG No. H0924)

INTRODUCTION

This memo presents the resuits of data validation on Summary Data Package No.
H0924-TR which was prepared by ThermoRetec (TR). A list of samples validated
along with the analyses reported and the requested analytes is provided in the
following table.

BOYR43

BOYR44
BOYR45
BOYR46
BOYR47
BOYR48
BOYR49
BOYR50
BOYRS1
BOYR53

7/20/00 Soll C See note 1
7/20/00 Soil Cc See note 1
7/20/00 Soil c See note 1
7/20/00 Soil c See note 1
7/20/00 Soil c See note 1
7/20/00 Soil c See note 1
7/20/00 Soil c See note 1
7/20/00 Soil C See note 1
7/20/00 Soil C See note 1
7/20/00 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy lisotopic plutonium); total strontium.

Data validation was conducted in accordance with the BHI validation statement of

work and the

100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May

1998). Appendices 1 through 5 provide the following information as indicated

below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation



DATA QUALITY OBJECTIVES
Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is 6
months.

All holding times were acceptable.

Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. [f blank analysis resuits
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All other blank results were acceptable.

Equipment Blank

One equipment blank (BOYRS53) was submitted for analysis. Uranium-233,
uranium-238{aspec), potassium-40, radium-226, radium-228, thorium-228 and
thorium-232 were detected in the equipment blank. Under the BHI statement of
work, no qualification is required.

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
+ 3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample resuits being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.



Due to a radiochemical yieid of 108%, the detected isotopic uranium results in
sample BOYR46 were qualified as estimates and flagged “J”.

All other accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 30 percent, the
results are acceptable. If either activities are less then five times the CRDL, a
controi limit of less than or equal to two times the CRDL is used for soil samples
and less than or equal to the CRDL for water samples. If either the original or
replicate value is below the CRDL, the applicable control limits are less than or
equal to the CRDL for water samples and less than or equal to two times the
CRDL for soil samples. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicates

One set of field duplicates {(BOYR46/BOYR5 1} were submitted for analysis. The
results were compared using the same criteria as for a laboratory duplicate. All
field duplicate results were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the 100 Area Remedial Action Sampling and Analysis Plan target detection limits
(TDLs) or the contract specified MDA if no TDL was specified, to ensure that
laboratory detection levels meet the required criteria. The following analytes
were reported above their TDL: Uranium-238{gea) in all samples; uranium-
235{aspec) in all samples; americium-241{gea) in all samples except BOYR45 and
BOYRBE3; europium-155 in all samples except BOYR53; uranium-235(gea) in
samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47, BOYR48, BOYR50 and
BOYR51; europium-154 in samples BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48 and BOYRS1; europium-152 in samples BOYR47 and BOYR48; cobait-
60 in samples BOYR45 and BOYR47; uranium-238(aspec) and uranium-
233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required. All other reported



laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

Completeness

Data Package No. H0924 (SDG No. H0924) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a radiochemical yield of 108%, the detected isotopic uranium results in
-sample BOYR46 were qualified as estimates and flagged “J”. Data flagged “J” is
an estimate, but under the BHI validation SOW, the data may be usable for
decision-making purposes. All other validated results are considered accurate
within the standard error associated with the methods.

The following analytes were reported above their TDL: Uranium-238{gea) in all
samples; uranium-235(aspec) in all samples; americium-241(gea) in all samples
except BOYR45 and BOYR53; europium-155 in all samples except BOYR53;
uranium-235(gea) in samples BOYR43, BOYR44, BOYR45, BOYR46, BOYR47,
BOYR48, BOYR50 and BOYR51; europium-154 in samples BOYR44, BOYR45,
BOYR46, BOYR47, BOYR48 and BOYR51; europium-152 in samples BOYR47 and
BOYR48; cobalt-60 in samples BOYR45 and BOYR47; uranium-238(aspec) and
uranium-233(aspec) in sample BOYR51; plutonium-238 and plutonium-239/240 in
samples BOYR43 and BOYR51; cesium-137 in samples BOYR47 and BOYR51.
Under the BHI statement of work, no qualifcation is required.
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Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA} in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usabie for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.



Appendix 2

Summary of Data Qualification



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation



Appendix b

Data Validation Supporting Documentation



